Activation of soluble guanylate cyclase by arachidonic acid and 15-lipoxygenase products.
The activity of soluble guanylate cyclase can be increased by exposure of the enzyme to arachidonic acid or to some oxidized metabolites of the fatty acid. We have tried to determine whether activation of the enzyme by arachidonate requires that the fatty acid be converted to an oxidized metabolite, either by a possible trace contaminant of a lipoxygenase or by guanylate cyclase itself, which contains a heme moiety. Soluble guanylate cyclase purified from bovine lung was activated 4-6-fold by arachidonic acid. This activation was not dependent on the presence of oxygen in the incubation medium. No detectable metabolites of arachidonic acid were formed during incubation with soluble guanylate cyclase. Addition of soybean lipoxygenase to the incubation did not increase activation by arachidonic acid. The inhibitors of lipoxygenase activity, nordihydroguaiaretic acid and eicosatetraynoic acid, had direct effects on soluble guanylate cyclase and interfered with its activation by arachidonate, whereas another lipoxygenase inhibitor, BW 755 C, did not. The data suggest that arachidonic acid increases the activity of guanylate cyclase by direct interaction with the enzyme rather than by being converted to an active metabolite.